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7KHLPSDFWRI02)IOH[LELOLW\XVLQJDQDPLQRIXQFWLRQDOL]HG02)LQPL[HGPDWUL[
PHPEUDQHVIRU&2VHSDUDWLRQ
%=RUQR]D75RGHQDV&7pOOH]-&RURQDV-*DVFRQ).DSWHLMQHWDO
8QLYHUVLW\RI=DUDJR]D6SDLQ'HOIW8QLYHUVLW\RI7HFKQRORJ\7KH1HWKHUODQGV
*DV VHSDUDWLRQ DQG SXULILFDWLRQ EDVHG RQ PHPEUDQHV KROGV SURPLVH DV HQHUJ\ HIILFLHQW
DOWHUQDWLYH WR HQHUJ\ LQWHQVLYH GLVWLOODWLRQ SURFHVVHV>@ 6HSDUDWLRQ WKURXJK PHPEUDQHV LV
XVXDOO\EDVHGRQWKHVL]HDQGWKHVKDSHRIWKHPROHFXOHVWREHVHSDUDWHGRURQWKHLULQWHUDFWLRQ
ZLWK WKH PHPEUDQH PDWHULDO ,Q VSLWH RI WKH VXSHULRU SHUIRUPDQFH RI PHPEUDQHV EDVHG RQ
FU\VWDOOLQH PDWHULDOV OLNH ]HROLWHV RU PHWDO RUJDQLF IUDPHZRUNV 02)V ORZ IOX[ SRO\PHULF
PHPEUDQHV UXOH WKH FRPPHUFLDO VFHQH EHFDXVH RI WKHLU HDV\ SURFHVVLQJ DQG PHFKDQLFDO
VWUHQJWK0RUHRYHU GHVSLWH WKH LPSRUWDQW DGYDQFHV LQ WKH ILHOG UHSURGXFLELOLW\ DQG WKHUHIRUH
VFDOHXSRISXUH ]HROLWHRU02)EDVHGPHPEUDQHV LVVWLOODPDMRU LVVXH'XULQJ WKH ODVW IHZ
GHFDGHV VHYHUDO VROXWLRQV KDYH EHHQ SURSRVHG WR ERRVW WKH SHUIRUPDQFH RI SRO\PHULF
PHPEUDQHV 9DULRXV SRO\PHUV KDYH EHHQ PRGLILHG ZLWK LQRUJDQLF ILOOHUV VXFK DV ]HROLWHV
PHVRSRURXV VLOLFDV DFWLYDWHG FDUERQV FDUERQ QDQRWXEHV DQG HYHQ QRQSRURXV VROLGV WR
SURGXFH PL[HG PDWUL[ PHPEUDQHV 000V $ 000 LV DQ LQWLPDWH DQG KRPRJHQHRXV
GLVSHUVLRQRIILOOHUSDUWLFOHVLQDSRO\PHULFPDWUL[000VDUHFRQVLGHUHGFRPSRVLWHVDQGXSWR
VRPHH[WHQVLRQK\EULGPDWHULDOV3DUWLFXODUO\02)EDVHG000VDUHDWWUDFWLQJPXFKDWWHQWLRQ
DVSRWHQWLDOFDQGLGDWHVIRUVHYHUDOJDVVHSDUDWLRQSURFHVVHVVXFKDVWKHUHPRYDORI&2IURP
QDWXUDO JDV +HUH ZH UHSRUW WKH SUHSDUDWLRQ RI 000V EDVHG RQ WKH 1+0,/$O 02)
GLVSHUVHGLQSRO\VXOIRQH36)SRO\PHU7KHVHSDUDWLRQSHUIRUPDQFHRI&2IURP&+DQGWKH
KHDOLQJHIIHFWRIIOH[LEOHILOOHUVRQWKHUHVXOWLQJPHPEUDQHVZLOOEHGLVFXVVHG>@

0LFURZDYH V\QWKHVL]HG KRPRJHQHRXV PLFURPHWHUVL]HG 1+0,/$O>@ ZDV XVHG WR
IDEULFDWH QDQRFRPSRVLWH PHPEUDQHV ZLWK 36) &RQWLQXRXV 02)SRO\PHU PDWULFHV ZHUH
REWDLQHG DW ORDGLQJV DV KLJK DV  ZW ,Q ILJXUH  GHWDLOHG LQIRUPDWLRQ RI 1+0,/
$O#36) LV SURYLGHG $Q H[FHOOHQWPDWFK EHWZHHQ SRO\PHU DQG02) ILOOHU ZDV DFKLHYHG
WKDQNVWRK\GURJHQERQGLQJ LQWHUDFWLRQVEHWZHHQWKHVXUIDFHDPLQHPRLHWLHVRI WKH02)DQG
WKHVXOIRQLFJURXSVRIWKHSRO\PHU)LJXUHF$OWKRXJKGXULQJWKHSUHSDUDWLRQSURFHGXUHVRPH
RI WKH02)SDUWLFOHVVWD\ LQ WKH OSFRQILJXUDWLRQSUREDEO\EHFDXVHRIVROYHQWDGVRUSWLRQDQG
VXEVHTXHQWEUHDWKLQJ)LJXUHGWKHHIIHFWRIEUHDWKLQJRQWKHFRPSRVLWHDVPHDVXUHGXVLQJ
&2DGVRUSWLRQXS WREDUZDVFOHDU ,Q)LJXUHE WKHFRQWULEXWLRQRI WKH02) WR WKH WRWDO
&2XSWDNH LVSORWWHGDQGFRPSDUHGZLWKWKHDGVRUSWLRQ LVRWKHUPRI WKHSXUH1+0,/$O
$WORZSUHVVXUHVWKHFRQWULEXWLRQRIWKH02)LVDOPRVWQHJOLJLEOHZKLOHDVWKH&2SUHVVXUHLV
LQFUHDVHG WKH FRQWULEXWLRQ RI WKH02) WR WKH WRWDO XSWDNH EHFRPHVPRUH LPSRUWDQW DQG WKH
UDSLGLQFUHDVHLQGLFDWHVHYHQEUHDWKLQJRIWKHIUDPHZRUNZLWKDILQDOWRWDOXSWDNHVLPLODUWRWKDW
RIWKH02)ILOOHULQLWV OSIRUP,QFRPSDULVRQZLWKWKHEDUHPDWHULDOWKHEUHDWKLQJLVVKLIWHGWR
KLJKHUSUHVVXUHVZKLOHWKHGLVFUHWHDGVRUSWLRQVWHSVGLVDSSHDUHG

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
)LJXUH  D6HSDUDWLRQ SHUIRUPDQFHRI GLIIHUHQW1+0,/#36)PL[HGPDWUL[PHPEUDQHV
FRPSDUHG WR WKDWRI WKHSDUHQWSRO\PHU 36) IRUDPL[WXUH&2&+ DVD IXQFWLRQRI WKH
WUDQVPHPEUDQHSUHVVXUHGLIIHUHQFHDW.SSHUP EDUE&2XSWDNHFRQWULEXWLRQRIWKH
02) ILOOHU DW  . LQ D 1+0,/$O#36) ZW DQG WKH DGVRUSWLRQ LVRWKHUP RI SXUH
1+0,/$O F ,QIUDUHG VSHFWUD RI SXUH 1+0,/ 36) DQG 000V DW GLIIHUHQW 02)
ORDGLQJVG;5'SDWWHUQRID1+0,/#36)FRPSRVLWHZDYHOHQJWK c

5HJDUGLQJWKH&2&+VHSDUDWLRQSHUIRUPDQFHRIWKHEUHDWKLQJFRPSRVLWHVVHSDUDWLRQDW57
DQG PRGHUDWH SUHVVXUHV UHVXOWHG LQ DQ LQFUHDVH LQ VHOHFWLYLW\ a DORQJ ZLWK D VOLJKW
LQFUHDVH LQ &2 SHUPHDQFH a 7R VWXG\ WKH HIIHFW RI WKH02) ILOOHU DW KLJK DGVRUEDWH
ORDGLQJV WRJHWKHUZLWK WKHFRQVHTXHQFHVRI02) IOH[LELOLW\ WKHKLJKSUHVVXUHSHUIRUPDQFHRI
WKH GLIIHUHQW 1+0,/$O 000V ZDV LQYHVWLJDWHG ,Q RUGHU WR UHDFK KLJK &2 ORDGLQJV
H[SHULPHQWVDWUHGXFHGWHPSHUDWXUHVZHUHSHUIRUPHG
7KHFRPELQDWLRQRIKLJKSUHVVXUHVEDUDQGORZWHPSHUDWXUHV&KDGEHQHILFLDOHIIHFWV
RQ WKH VHSDUDWLRQ VHOHFWLYLW\ )LJXUH D 7KLV LQFUHDVH LQ VHOHFWLYLW\ ZLWK SUHVVXUH KDV YHU\
LPSRUWDQW FRQVHTXHQFHV IRU DSSOLFDWLRQV OLNH QDWXUDO JDV DQG ELRJDV XSJUDGLQJ ZKHUH WKH
UHWHQWDWHKDVWREHNHSWSUHVVXUL]HG:HVSHFXODWHWKDWWKHLQFUHDVHRIVHOHFWLYLW\LVGXHWRWKH
LQWULQVLFIOH[LELOLW\RIWKH02)ILOOHUDVSUHVVXUHLQFUHDVHVDGVRUSWLRQLQWKH&2VKDSHVHOHFWLYH
PLFURSRURXV02) EHFRPHVPRUH LPSRUWDQW VHH )LJXUH E 8QGHU WKH FRQGLWLRQV UHODWHG WR
)LJXUHDWKHWUDQVLWLRQQSÆOSKDSSHQVDWFDEDURI&2ZKHQWKHSHUIRUPDQFHRIWKHSXUH
SRO\PHULFPHPEUDQHVWDUWVGHFD\LQJ$W WKLVSRLQW WKHH[SDQVLRQRI WKH02)SDUWLFOHVPLJKW
QRWRQO\ ILOO WKHJDSEHWZHHQSRO\PHUFKDLQVGXHWRWKHKLJK&2 ORDGLQJµVHOIKHDOLQJ¶HIIHFW
EXWDOVRZRXOGVXEVWDQWLDOO\FRQWULEXWHWRWKHWRWDOIOX[WKURXJKWKHPHPEUDQH$VUHVXOWKLJKHU
IOX[HV DQGPXFK EHWWHU VHOHFWLYLWLHV ZHUH REWDLQHG UHVXOWLQJ LQPHPEUDQHV SHUIRUPLQJ DW WKH
5REHVRQXSSHUERXQG
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